Activity of vasoactive intestinal peptide and serotonin in the paraventricular nucleus reflects the periodicity of the endogenous stimulatory rhythm regulating prolactin secretion.
PRL secretion in the female rat is regulated by an endogenous stimulatory rhythm (ESR) of prolactin-releasing factors of hypothalamic origin which has a bimodal periodicity with distinct nocturnal (N) and diurnal (D) phases. The N phase reaches peak magnitude by 0300 h and the D phase reaches peak magnitude by 1700 h. This rhythm was first unmasked in ovariectomized rats by correctly timed injection of a dopamine antagonist. OT, vasoactive intestinal peptide (VIP), and serotonin (5-HT) are differentially involved in generating the ESR. Pharmacological studies suggest that OT is the neurohormone and VIP and 5-HT are neuromodulators which act to stimulate OT release. Recently, we reported that activity of OTergic neurons in the paraventricular nucleus (PVN) and OT concentrations in the anterior pituitary mirror the periodicity of the ESR. The present experiments were conducted to determine if VIP and 5-HT activity in the hypothalamus also mirrors the periodicity of the ESR. Push-pull cannulae were surgically implanted in the PVN of ovariectomized female rats. Following recovery, push-pull perfusion was conducted from either 0600-1400 h, 1400-2200 h, or 2200-0600 h. VIP was measured in perfusates by RIA. There was no difference in VIP pulse frequency between rats perfused during the three periods studied. However, animals perfused from 2200-0600 h had significantly greater pulse amplitude as compared to rats at either 0600-1400 h or 1400-2200 h. Activity of 5-HTergic neurons in the hypothalamus was studied by estimating the turnover of 5-HT 10 min following the injection of pargyline. Hypothalamic nuclei were dissected using Palkovits' punch technique and 5-HT concentration assayed by HPLC in conjunction with electrochemical detection. Turnover of 5-HT was estimated by calculating the slope of the accumulation of 5-HT over 10 min at differing times of day using least squares regression analysis. There was a distinct diurnal rhythm of 5-HT accumulation in the PVN. Rats killed at 1700 h had significantly greater slopes of 5-HT accumulation in the PVN than rats killed at either 0300 or 1200 h. Similarly, there was a diurnal rhythm of 5-HT turnover in the suprachiasmatic nucleus. Rats sampled at either 1200 or 1700 h had significantly greater slopes of 5-HT accumulation in the suprachiasmatic nucleus than rats sampled at 0300 h. There was no diurnal rhythm of 5-HT turnover evident in either the median eminence or the supraoptic nucleus.(ABSTRACT TRUNCATED AT 400 WORDS)